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GEOFENCED AI CONTROLLED VEHICLE
DYNAMICS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of and claims the benefit
of U.S. patent application Ser. No. 16/560,131 filed Sep. 4,
2019, which is hereby incorporated herein by reference in its
entirety for all purposes.

TECHNICAL FIELD

The present disclosure relates generally to vehicle driving
modes, and in particular, some implementations may relate
to control of vehicle driving modes based on geographical
considerations.

DESCRIPTION OF RELATED ART

Computerized controls have become more and more
prevalent in vehicular systems over the past few decades.
This has led to an increase in the ability to control individual
systems according to driving circumstances or driving pref-
erences. One example of that is the availability of different
driving modes to suit different conditions or different driving
styles. One early example of this is the Weather Mode that
appeared in vehicles that enabled vehicles to more readily
accommodate low-traction conditions (e.g., snow, ice).
When enabled, this mode caused the vehicle to start in
second gear instead of first gear from a stopped position.
Another early example is a computerized throttle mapping
that learned driver behavior and adjusted throttle mapping
according to driver behavior.

Computerized driving mode control has evolved to the
point where different vehicle manufacturers offer a variety
of different operating modes for their vehicles. Examples of
driving modes include Economy mode, Comfort mode,
Sport mode, Sport Plus mode, and so on. These modes may
adjust a variety of vehicle parameters such as, for example,
throttle mapping, shift points, chassis control, steering con-
trol, and so on. As a further example, when a Sport mode is
selected, the vehicle may be reprogrammed to provide later
up shifts and sooner downshifts, harder suspension damp-
ing, more aggressive throttle mapping and more responsive
steering. In contrast, when an Economy mode is selected, the
vehicle may be reprogrammed to provide sooner up shifts
and a less aggressive throttle response.

Driving modes are not limited to conventional ICE
vehicles, but also apply to hybrid vehicles, e-hybrid electric
vehicles, electric vehicles fuel-cell vehicles, and so on.
Further, driving modes may be applied to autonomous
vehicles as well to tailor the vehicle to passenger prefer-
ences.

BRIEF SUMMARY OF THE DISCLOSURE

According to various embodiments of the disclosed tech-
nology systems and methods for vehicles may automatically
configure operating parameters that relate to vehicle respon-
siveness or behavior in accordance with the location in
which the vehicle is being operated. Crowd sourced the data
such as V2X data, including driver and vehicle data, can be
collected and evaluated to determine driving characteristics
in different geographic locations or within defined
geofences. Acceleration and braking styles, lane change
styles, turn signal utilization, driving speeds and other
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2

operating characteristics can be collected from these
sources, learned and used to build geo-profiles within the
various geofences. These profiles can be used automatically
configure vehicles so that the vehicle operation is more
appropriate in view of surrounding vehicles in a given area
in which the vehicle is being operated, or that may be more
in line with driver expectations for vehicle performance or
behavior.

A method of geofenced control of a vehicle may include:
determining a geographic region within which a vehicle is
operating; retrieving a geo-profile corresponding to the
determined geographic region within which the vehicle is
operating; and applying the retrieved geo-profile to the
vehicle to alter the driving dynamics of the vehicle to
conform to driving characteristics of the determined geo-
graphic region within which the vehicle is operating. The
method may further include determining whether an avail-
able geo-profile corresponding to the determined geographic
region is compatible with the subject vehicle.

Determining whether an available geo-profile correspond-
ing to the determined geographic region is compatible with
the subject vehicle may include determining whether the
subject vehicle includes vehicle systems that are controllable
by the geo-profile corresponding to the determined geo-
graphic region.

The geo-profile may identify a driving mode of the
vehicle, and applying the geo-profile to the vehicle may
include placing the vehicle in the driving mode identified by
the geo-profile. The geo-profile may identify a plurality of
vehicle settings, and applying the geo-profile to the vehicle
may include applying one or more of those vehicle settings
to the vehicle.

The method may further include gathering vehicle oper-
ating characteristics data from a plurality of other vehicles
operating in a geographic region and constructing a geo-
profile based on the vehicle operating characteristics data for
the geographic region. The method may further include
gathering vehicle operating characteristics data from a plu-
rality of infrastructure elements in a geographic region and
constructing a geo-profile based on the vehicle operating
characteristics data for the geographic region.

The geo-profile may be stored external to the vehicle and
retrieving the geo-profile corresponding to the determined
geographic may include receiving at the vehicle the geo-
profile from an external storage location. The vehicle may
retrieve the geo-profile corresponding to the determined
geographic region from a storage location on board the
vehicle.

In some embodiments, a profile system external to the
vehicle receives the position information to determine the
geographic region within which the vehicle is operating,
identifies a geo-profile corresponding to the determined
geographic region, retrieves the geo-profile corresponding to
the determined geographic region and since the retrieved
geo-profile to the vehicle.

A non-transitory machine-readable medium having
instructions stored therein, which when executed by a pro-
cessor, cause the processor to perform operations, the opera-
tions may include: determining a geographic region within
which a vehicle is operating; retrieving a geo-profile corre-
sponding to the determined geographic region within which
the vehicle is operating; and applying the retrieved geo-
profile to the vehicle to alter the driving dynamics of the
vehicle to conform to driving characteristics of the deter-
mined geographic region within which the vehicle is oper-
ating. The operations may further include determining
whether an available geo-profile corresponding to the deter-
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mined geographic region is compatible with the subject
vehicle. The vehicle may retrieve the geo-profile corre-
sponding to the determined geographic region from a stor-
age location on board the vehicle for from an external
location.

Determining whether an available geo-profile correspond-
ing to the determined geographic region is compatible with
the subject vehicle may include determining whether the
subject vehicle includes vehicle systems that are controllable
by the geo-profile corresponding to the determined geo-
graphic region. The geo-profile may identify a driving mode
of the vehicle, and wherein applying the geo-profile to the
vehicle may include placing the vehicle in the driving mode
identified by the geo-profile. The geo-profile profile may
identify a plurality of vehicle settings, and wherein applying
the geo-profile to the vehicle may include applying one or
more of those vehicle settings to the vehicle.

The operations may further include gathering vehicle
operating characteristics data from a plurality of other
vehicles operating in a geographic region and constructing a
geo-profile based on the vehicle operating characteristics
data for the geographic region.

The operations may further include gathering vehicle
operating characteristics data from a plurality of infrastruc-
ture elements in a geographic region and constructing a
geo-profile based on the vehicle operating characteristics
data for the geographic region.

The geo-profile may be stored external to the vehicle and
retrieving the geo-profile corresponding to the determined
geographic may include receiving at the vehicle the geo-
profile from an external storage location.

In some embodiments, a profile system external to the
vehicle receives the position information to determine the
geographic region within which the vehicle is operating,
identifies a geo-profile corresponding to the determined
geographic region, retrieves the geo-profile corresponding to
the determined geographic region and since the retrieved
geo-profile to the vehicle.

A vehicle control system, may include: a position deter-
mination system to determine a geographic region within
which a vehicle is operating; a driving mode circuit to
retrieve a geo-profile corresponding to the determined geo-
graphic region within which the vehicle is operating; and
wherein the driving mode circuit is further configured to
apply the retrieved geo-profile to the vehicle to alter the
driving dynamics of the vehicle to conform to driving
characteristics of the determined geographic region within
which the vehicle is operating.

The driving mode circuit may be further configured to
determine whether an available geo-profile corresponding to
the determined geographic region is compatible with the
subject vehicle. Determining whether an available geo-
profile corresponding to the determined geographic region is
compatible with the subject vehicle may include determin-
ing whether the subject vehicle includes vehicle systems that
are controllable by the geo-profile corresponding to the
determined geographic region.

The geo-profile may identify a driving mode of the
vehicle, and wherein applying the geo-profile to the vehicle
may include placing the vehicle in the driving mode iden-
tified by the geo-profile. The geo-profile may identify a
plurality of vehicle settings, and wherein applying the geo-
profile to the vehicle may include applying one or more of
those vehicle settings to the vehicle.

The vehicle control system may further include a profile
system gathering vehicle operating characteristics data from
a plurality of other vehicles operating in a geographic region
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and constructing a geo-profile based on the vehicle operating
characteristics data for the geographic region.

Other features and aspects of the disclosed technology
will become apparent from the following detailed descrip-
tion, taken in conjunction with the accompanying drawings,
which illustrate, by way of example, the features in accor-
dance with embodiments of the disclosed technology. The
summary is not intended to limit the scope of any inventions
described herein, which are defined solely by the claims
attached hereto.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure, in accordance with one or more
various embodiments, is described in detail with reference to
the following figures. The figures are provided for purposes
of illustration only and merely depict typical or example
embodiments.

FIG. 1 is a schematic representation of an example hybrid
vehicle with which embodiments of the systems and meth-
ods disclosed herein may be implemented.

FIG. 2 illustrates an example architecture for geofenced
Al controlled vehicle dynamics in accordance with one
embodiment of the systems and methods described herein.

FIG. 3 illustrates an example process for geofenced Al
controlled vehicle dynamics in accordance with one embodi-
ment of the systems and methods described herein.

FIG. 4 illustrates an example system for geofenced Al
controlled vehicle dynamics in accordance with one embodi-
ment of the systems and methods described herein.

FIG. 5 illustrates an example system for applying geo-
profiles to a vehicle in a geofence region in accordance with
one embodiment of the systems and methods described
herein

FIG. 6 illustrates an example computing component that
may be used to implement various features of embodiments
described in the present disclosure.

The figures are not exhaustive and do not limit the present
disclosure to the precise form disclosed.

DETAILED DESCRIPTION

Embodiments of the systems and methods disclosed
herein can provide systems and methods for vehicles to
automatically configure operating parameters that relate to
vehicle responsiveness or behavior in accordance with the
location in which the vehicle is being operated. Crowd
sourced the data such as V2X data, including driver and
vehicle data, can be collected and evaluated to determine
driving characteristics in different geographic locations or
within defined geofences. Acceleration and braking styles,
lane change styles, turn signal utilization, driving speeds and
other operating characteristics can be collected from these
sources, learned and used to build geo-profiles within the
various geofences. These profiles can be used automatically
configure vehicles so that the vehicle operation is more
appropriate in view of surrounding vehicles in a given area
in which the vehicle is being operated, or that may be more
in line with driver expectations for vehicle performance or
behavior.

Data analytics and AI/ML technologies can be used to
collect and analyze the data and build models for vehicle
geo-profiles for various geographic regions. The profiles can
be stored in the vehicles are in the cloud, and retrieved and
applied when a vehicle enters a particular area. They can
also be pushed to vehicles as vehicles travel from area to
area. In further embodiments, geo-profiles for a vehicle can
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be set based on the operator’s place of residence or other
“home base” of operations. The geo-profiles may be applied
to conventional vehicles, semi-autonomous vehicles and
fully autonomous vehicles.

Semi-autonomous functions such as adaptive cruise con-
trol settings (e.g. following distances or other behavior) can
be adapted to be more in line with surrounding vehicles. For
example, cruise control settings can be adjusted to respond
differently to vehicles that are cutting in front of or poten-
tially cutting in front of the subject vehicle based on known
or learned driver behaviors in the area.

Autonomous functions can likewise be set so that the
autonomous vehicle operates in a way that is more easily
anticipated, or in a way it is expected, by surrounding
drivers. For example, where the norm is to yield more easily,
the vehicle can be programmed to do so.

As noted above, operator-related functions such as
throttle mapping and suspension settings might be config-
ured for the operator to conform to the geographic location.
For example, cities with aggressive drivers may be an area
where the driver prefers a more aggressive throttle mapping.
As another example, curving country roads might be areas
where the vehicle is configured for tighter suspension and
more aggressive downshifts.

FIG. 1 is an example vehicle with which the technology
disclosed herein may be implemented. The systems and
methods disclosed herein may be implemented with any of
a number of different vehicles and vehicle types. For
example, the systems and methods disclosed herein may be
used with automobiles, trucks, motorcycles, recreational
vehicles and other like on-or off-road vehicles. In addition,
the principals disclosed herein may also extend to other
vehicle types as well. An example hybrid electric vehicle
(HEV) in which embodiments of the disclosed technology
may be implemented is illustrated in FIG. 1. Although the
example described with reference to FIG. 1 is a hybrid type
of vehicle, the systems and methods for geofenced Al
controlled vehicle dynamics can be implemented in other
types of vehicle including gasoline- or diesel-powered
vehicles, fuel-cell vehicles, electric vehicles, or other
vehicles.

FIG. 1 illustrates a drive system of a vehicle 2 that may
include an internal combustion engine 14 and one or more
electric motors 22 (which may also serve as generators) as
sources of motive power. Driving force generated by the
internal combustion engine 14 and motors 22 can be trans-
mitted to one or more wheels 34 via a torque converter 16,
a transmission 18, a differential gear device 28, and a pair of
axles 30.

As an HEV, vehicle 2 may be driven/powered with either
or both of engine 14 and the motor(s) 22 as the drive source
for travel. For example, a first travel mode may be an
engine-only travel mode that only uses internal combustion
engine 14 as the source of motive power. A second travel
mode may be an EV travel mode that only uses the motor(s)
22 as the source of motive power. A third travel mode may
be an HEV travel mode that uses engine 14 and the motor(s)
22 as the sources of motive power. In the engine-only and
HEV travel modes, vehicle 2 relies on the motive force
generated at least by internal combustion engine 14, and a
clutch 15 may be included to engage engine 14. In the EV
travel mode, vehicle 2 is powered by the motive force
generated by motor 22 while engine 14 may be stopped and
clutch 15 disengaged.

Engine 14 can be an internal combustion engine such as
a gasoline, diesel or similarly powered engine in which fuel
is injected into and combusted in a combustion chamber. A
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cooling system 12 can be provided to cool the engine 14
such as, for example, by removing excess heat from engine
14. For example, cooling system 12 can be implemented to
include a radiator, a water pump and a series of cooling
channels. In operation, the water pump circulates coolant
through the engine 14 to absorb excess heat from the engine.
The heated coolant is circulated through the radiator to
remove heat from the coolant, and the cold coolant can then
be recirculated through the engine. A fan may also be
included to increase the cooling capacity of the radiator. The
water pump, and in some instances the fan, may operate via
a direct or indirect coupling to the driveshaft of engine 14.
In other applications, either or both the water pump and the
fan may be operated by electric current such as from battery
44.

An output control circuit 14A may be provided to control
drive (output torque) of engine 14. Output control circuit
14A may include a throttle actuator to control an electronic
throttle valve that controls fuel injection, an ignition device
that controls ignition timing, and the like. Output control
circuit 14A may execute output control of engine 14 accord-
ing to a command control signal(s) supplied from an elec-
tronic control unit 50, described below. Such output control
can include, for example, throttle control, fuel injection
control, and ignition timing control.

Motor 22 can also be used to provide motive power in
vehicle 2 and is powered electrically via a battery 44.
Battery 44 may be implemented as one or more batteries or
other power storage devices including, for example, lead-
acid batteries, lithium ion batteries, capacitive storage
devices, and so on. Battery 44 may be charged by a battery
charger 45 that receives energy from internal combustion
engine 14. For example, an alternator or generator may be
coupled directly or indirectly to a drive shaft of internal
combustion engine 14 to generate an electrical current as a
result of the operation of internal combustion engine 14. A
clutch can be included to engage/disengage the battery
charger 45. Battery charger 45 may also charge battery 44
using electricity from an electrical outlet, and vehicle charg-
ing system, and so on. Battery 44 may also be charged by
motor 22 such as, for example, by regenerative braking or by
coasting during which time motor 22 operate as generator.

Motor 22 can be powered by battery 44 to generate a
motive force to move the vehicle and adjust vehicle speed.
Motor 22 can also function as a generator to generate
electrical power such as, for example, when coasting or
braking. Battery 44 may also be used to power other
electrical or electronic systems in the vehicle. Motor 22 may
be connected to battery 44 via an inverter 42. Battery 44 can
include, for example, one or more batteries, capacitive
storage units, or other storage reservoirs suitable for storing
electrical energy that can be used to power motor 22. When
battery 44 is implemented using one or more batteries, the
batteries can include, for example, nickel metal hydride
batteries, lithium ion batteries, lead acid batteries, nickel
cadmium batteries, lithium ion polymer batteries, and other
types of batteries.

An electronic control unit 50 (described below) may be
included and may control the electric drive components of
the vehicle as well as other vehicle components. For
example, electronic control unit 50 may control inverter 42,
adjust driving current supplied to motor 22, and adjust the
current received from motor 22 during regenerative coasting
and breaking. As a more particular example, output torque of
the motor 22 can be increased or decreased by electronic
control unit 50 through the inverter 42.
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A torque converter 16 can be included to control the
application of power from engine 14 and motor 22 to
transmission 18. Torque converter 16 can include a viscous
fluid coupling that transfers rotational power from the
motive power source to the driveshaft via the transmission.
Torque converter 16 can include a conventional torque
converter or a lockup torque converter. In other embodi-
ments, a mechanical clutch can be used in place of torque
converter 16.

Clutch 15 can be included to engage and disengage engine
14 from the drivetrain of the vehicle. In the illustrated
example, a crankshaft 32, which is an output member of
engine 14, may be selectively coupled to the motor 22 and
torque converter 16 via clutch 15. Clutch 15 can be imple-
mented as, for example, a multiple disc type hydraulic
frictional engagement device whose engagement is con-
trolled by an actuator such as a hydraulic actuator. Clutch 15
may be controlled such that its engagement state is complete
engagement, slip engagement, and complete disengagement
complete disengagement, depending on the pressure applied
to the clutch. For example, a torque capacity of clutch 15
may be controlled according to the hydraulic pressure sup-
plied from a hydraulic control circuit (not illustrated). When
clutch 15 is engaged, power transmission is provided in the
power transmission path between the crankshaft 32 and
torque converter 16. On the other hand, when clutch 15 is
disengaged, motive power from engine 14 is not delivered to
the torque converter 16. In a slip engagement state, clutch 15
is engaged, and motive power is provided to torque con-
verter 16 according to a torque capacity (transmission
torque) of the clutch 15.

As alluded to above, vehicle 2 may include an electronic
control unit 50. Electronic control unit 50 may include
circuitry to control various aspects of the vehicle operation.
Electronic control unit 50 may include, for example, a
microcomputer that includes a one or more processing units
(e.g., microprocessors), memory storage (e.g., RAM, ROM,
etc.), and 1/0O devices. The processing units of electronic
control unit 50, execute instructions stored in memory to
control one or more electrical systems or subsystems in the
vehicle. Electronic control unit 50 can include a plurality of
electronic control units such as, for example, an electronic
engine control module, a powertrain control module, a
transmission control module, a suspension control module,
a body control module, and so on. As a further example,
electronic control units can be included to control systems
and functions such as doors and door locking, lighting,
human-machine interfaces, cruise control, telematics, brak-
ing systems (e.g., ABS or ESC), battery management sys-
tems, and so on. These various control units can be imple-
mented using two or more separate electronic control units,
or using a single electronic control unit.

In the example illustrated in FIG. 1, electronic control unit
50 receives information from a plurality of sensors included
in vehicle 2. For example, electronic control unit 50 may
receive signals that indicate vehicle operating conditions or
characteristics, or signals that can be used to derive vehicle
operating conditions or characteristics. These may include,
but are not limited to accelerator operation amount, A, a
revolution speed, N, of internal combustion engine 14
(engine RPM), a rotational speed, N,,;, of the motor 22
(motor rotational speed), and vehicle speed, N . These may
also include torque converter 16 output, N, (e.g., output
amps indicative of motor output), brake operation amount/
pressure, B, battery SOC (i.e., the charged amount for
battery 44 detected by an SOC sensor). Accordingly, vehicle
2 can include a plurality of sensors 52 that can be used to
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detect various conditions internal or external to the vehicle
and provide sensed conditions to engine control unit 50
(which, again, may be implemented as one or a plurality of
individual control circuits). In one embodiment, sensors 52
may be included to detect one or more conditions directly or
indirectly such as, for example, fuel efficiency, E., motor
efficiency, E, ,, hybrid (internal combustion engine 14+MG
12) efficiency, acceleration, A, etc.

In some embodiments, one or more of the sensors 52 may
include their own processing capability to compute the
results for additional information that can be provided to
electronic control unit 50. In other embodiments, one or
more sensors may be data-gathering-only sensors that pro-
vide only raw data to electronic control unit 50. In further
embodiments, hybrid sensors may be included that provide
a combination of raw data and processed data to electronic
control unit 50. Sensors 52 may provide an analog output or
a digital output.

Sensors 52 may be included to detect not only vehicle
conditions but also to detect external conditions as well.
Sensors that might be used to detect external conditions can
include, for example, sonar, radar, lidar or other vehicle
proximity sensors, and cameras or other image sensors.
Image sensors can be used to detect, for example, traffic
signs indicating a current speed limit, road curvature,
obstacles, and so on. Still other sensors may include those
that can detect road grade. While some sensors can be used
to actively detect passive environmental objects, other sen-
sors can be included and used to detect active objects such
as those objects used to implement smart roadways that may
actively transmit and/or receive data or other information.

FIG. 2 illustrates an example architecture for implement-
ing geo-profiles in accordance with one embodiment of the
systems and methods described herein. Referring now to
FIG. 2, in this example, geofenced vehicle dynamics system
200 includes a driving mode circuit 210, a plurality of
sensors 152, and a plurality of vehicle systems 158. Sensors
152 and vehicle systems 158 can communicate with driving
mode circuit 210 via a wired or wireless communication
interface. Although sensors 152 and vehicle systems 158 are
depicted as communicating with driving mode circuit 210,
they can also communicate with each other as well as with
other vehicle systems. driving mode circuit 210 can be
implemented as an ECU or as part of an ECU such as, for
example electronic control unit 50. In other embodiments,
driving mode circuit 210 can be implemented independently
of the ECU.

Driving mode circuit 210 in this example includes a
communication circuit 201, a decision circuit 203 (including
a processor 206 and memory 208 in this example) and a
power supply 212. Components of driving mode circuit 210
are illustrated as communicating with each other via a data
bus, although other communication in interfaces can be
included. driving mode circuit 210 in this example also
includes a manual mode select switch 205 that can be
operated by the user to manually select vehicle operating
modes.

Processor 206 can include a GPU, CPU, microprocessor,
or any other suitable processing system. The memory 208
may include one or more various forms of memory or data
storage (e.g., flash, RAM, etc.) that may be used to store the
calibration parameters, images (analysis or historic), point
parameters, instructions and variables for processor 206 as
well as any other suitable information. Memory 208, can be
made up of one or more modules of one or more different
types of memory, and may be configured to store data and
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other information as well as operational instructions that
may be used by the processor 206 to driving mode circuit
210.

Although the example of FIG. 2 is illustrated using
processor and memory circuitry, as described below with
reference to circuits disclosed herein, decision circuit 203
can be implemented utilizing any form of circuitry includ-
ing, for example, hardware, software, or a combination
thereof. By way of further example, one or more processors,
controllers, ASICs, PLLAs, PALs, CPLDs, FPGAs, logical
components, software routines or other mechanisms might
be implemented to make up a driving mode circuit 210.

Communication circuit 201 either or both a wireless
transceiver circuit 202 with an associated antenna 214 and a
wired I/O interface 204 with an associated hardwired data
port (not illustrated). As this example illustrates, communi-
cations with driving mode circuit 210 can include either or
both wired and wireless communications circuits 201. Wire-
less transceiver circuit 202 can include a transmitter and a
receiver (not shown) to allow wireless communications via
any of a number of communication protocols such as, for
example, WiFi, Bluetooth, near field communications
(NFC), Zigbee, and any of a number of other wireless
communication protocols whether standardized, proprietary,
open, point-to-point, networked or otherwise. Antenna 214
is coupled to wireless transceiver circuit 202 and is used by
wireless transceiver circuit 202 to transmit radio signals
wirelessly to wireless equipment with which it is connected
and to receive radio signals as well. These RF signals can
include information of almost any sort that is sent or
received by driving mode circuit 210 to/from other entities
such as sensors 152 and vehicle systems 158. Wireless
transceiver circuit 202 can be used to provide wireless
communications with sensors 152, vehicle systems 158 and
components or systems external to the vehicle such as, for
example, other vehicles, infrastructure elements, cloud serv-
ers, and so on.

Wired I/O interface 204 can include a transmitter and a
receiver (not shown) for hardwired communications with
other devices. For example, wired /O interface 204 can
provide a hardwired interface to other components, includ-
ing sensors 152 and vehicle systems 158. Wired I/O inter-
face 204 can communicate with other devices using Ethernet
or any of a number of other wired communication protocols
whether standardized, proprietary, open, point-to-point, net-
worked or otherwise.

Power supply 212 can include one or more of a battery or
batteries (such as, e.g., Li-ion, Li-Polymer, NiMH, NiCd,
NiZn, and NiH,, to name a few, whether rechargeable or
primary batteries,), a power connector (e.g., to connect to
vehicle supplied power, etc.), an energy harvester (e.g., solar
cells, piezoelectric system, etc.), or it can include any other
suitable power supply.

Sensors 152 can include, for example, sensors 52 such as
those described above with reference to the example of FIG.
1. Sensors 152 can include additional sensors that may or not
otherwise be included on a standard vehicle 2 with which the
geofenced vehicle dynamics system 200 is implemented. In
the illustrated example, sensors 152 include vehicle accel-
eration sensors 212, vehicle speed sensors 214, wheelspin
sensors 216 (e.g., one for each wheel), wheel-travel sensors
220 (e.g., one for each wheel), accelerometers such as a
3-axis accelerometer 222 to detect roll, pitch and yaw of the
vehicle, vehicle clearance sensors 224 (e.g., to detect fol-
lowing distances), lane change sensors 226, and manual-
mode-setting sensors 228 (e.g., to detect operating modes
selected manually by a vehicle occupant) and braking sen-

10

15

20

25

30

35

40

45

50

55

60

65

10

sors 230. Additional sensors 232 can also be included as may
be appropriate for a given implementation of geofenced
vehicle dynamics system 200. These sensors 152 may be
used to gather data that can be used to evaluate driving
behaviors for the vehicle.

Vehicle systems 158 can include any of a number of
different vehicle components or subsystems used to control
or monitor various aspects of the vehicle and its perfor-
mance. In this example, the vehicle systems 158 include a
GPS or other vehicle positioning system 272; torque splitters
274 that control distribution of power among the vehicle
wheels such as, for example, by controlling front/rear and
left/right torque split; engine control circuits 276 to control
the operation of engine (e.g. Internal Combustion Engine
(ICE) 14); transmission 278; suspension system 280 such as,
for example, an adjustable-height air suspension system or
an adjustable-damping suspension system; and other vehicle
systems.

During operation, driving mode circuit 210 can receive
information from various vehicle sensors to collect infor-
mation that might be used to build geo-profiles and to
determine whether an available geo-profile should be acti-
vated. In some embodiments, select switch 205 may be
implemented such that, the driver may manually select an
operating mode. This might be used, for example, to over-
ride a geo-profile automatically implemented by the vehicle.
Manual selection may also be used as an additional data
point when evaluating information to build or update geo-
profiles for various regions. Communication circuit 201 can
be used to transmit and receive information between driving
mode circuit 210 and sensors 152, and driving mode circuit
210 and vehicle systems 158. Also, sensors 152 may com-
municate with vehicle systems 158 directly or indirectly
(e.g., via communication circuit 201 or otherwise).

In various embodiments, communication circuit 201 can
be configured to receive data and other information from
sensors 152 that is used in determining whether to activate
the assist mode. Additionally, communication circuit 201
can be used to send an activation signal or other activation
information to various vehicle systems 158 as part of
implementing a selected driving mode. For example, as
described in more detail below, communication circuit 201
can be used to send signals to one or more of: torque splitters
274 to control front/rear torque split and left/right torque
split; ICE controllers 276 to, for example, control cylinder
activation/deactivation, valve timing, fuel delivery, and so
on; suspension system 280 (e.g., to adjust ride height or
adjust suspension damping); and transmission 278 (e.g., to
adjust shift points or speed of shifting gears). The decision
regarding what action to take via these various vehicle
systems 158 can be made based on the geo-profile selected
and loaded for the geofence region in which the vehicle is
currently operating. Examples of this are described in more
detail below.

FIG. 3 illustrates an example process for implementing
geo-profiles in accordance with embodiments of the systems
and methods disclosed herein. With reference now to FIG. 3,
at operation 312 a geofenced vehicle dynamics system
collects vehicle operating characteristics for a plurality of
vehicles in a plurality of different geographic regions. For
example, sensor data (e.g., from sensors 52, 152) can be
gathered to determine vehicle operating parameters in dif-
ferent geographic regions. Sensor data can be used, for
example, to determine whether a vehicle is being operated
aggressively, moderately, sedately, and so on. This informa-
tion can be used to detect data leading to information such
as following distances, acceleration and deceleration rates,
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vehicle speeds, speeds in corners, frequency of lane changes,
aggressiveness of lane changes, and so on.

Similarly, information from vehicle systems (e.g., vehicle
systems 158) may be collected to similar determine vehicle
operating parameters in different geographic regions. Also,
information regarding driving modes selected for a vehicle
in various geographic regions may also be collected.

In addition to information from a plurality of vehicles,
infrastructure information may also be collected to deter-
mine driving behaviors in various geographic regions. For
example, roadway and other smart-highway sensors used to
monitor traffic behavior and traffic flow can detect informa-
tion relevant to determining driving styles for geographic
regions including, for example, vehicle speeds, following
distances, propensity to run traffic lights, aggressiveness of
lane changes, and so on. Other sources of information may
also be used such as, for example, third-party data services
that may provide data or other information relating to
driving behaviors in various areas.

At operation 314, the information is collected and corre-
lated by geofence regions. In this operation, data can be
gathered by region. Operation 316, the data can be analyzed
to build vehicle dynamics profiles when a region-by-region
basis. These geo-profiles may specify, for example, driving
dynamics for their respective geographic regions. In some
embodiments, this can be a relatively high-level specifica-
tion such as specifying driving dynamics categories in two,
three, four, five, six or more different categories. Further to
this example, categories might be styled as sedate, mild,
moderate, assertive, aggressive and hyper-aggressive. These
categories might have a plurality of vehicle settings associ-
ated with each. For example, a mild category might have a
light throttle mapping, soft suspension setting, soft or iso-
lated steering setting, low shift points, far following dis-
tances (e.g., for dynamic cruise control or AV operation),
non-aggressive lane change behavior (e.g., for AV opera-
tion), and so on. As another example, aggressive category
might have a more aggressive throttle mapping, a stiffer
suspension setting, a greater level of steering feedback,
higher shift points, closer following distances (e.g., for
dynamic cruise control or AV operation), more aggressive
lane change behavior (e.g., for AV operation), and so on.

In another embodiment, geo-profiles might not be catego-
ries, per se, but simply a collection of vehicle settings that
can be loaded to the vehicle to control one or more of the
controllable vehicle systems or settings. Because different
vehicles may offer different levels of controllable equipment
(e.g., some might not offer adjustable suspension) each of
the available settings might not be applicable to each of the
vehicles in a region. Nonetheless, those that are applicable
may be applied to the vehicle.

At operation 318, the geo-profiles created are stored for
recall and use within a geofence region. These profiles may
be downloaded to the vehicle and stored on board for later
recall on the vehicle enters a corresponding geofence region.
In another embodiment, the profiles may be stored remotely
(e.g. in a cloud-based or other remote storage system) and a
profile corresponding to a geofence region may be down-
loaded to the vehicle when the vehicle enters that geofence
region.

FIG. 4 illustrates an example profile system for building
and storing geo-profiles in accordance with one embodi-
ment. Referring now to FIG. 4, a profile builder 410 is
provided along with an associated data store 412. Profile
builder 410 collects information from a plurality of different
sources to build a plurality of geo-profiles for a plurality of
geofence regions. Profile builder 410 may be, for example,
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a cloud-based server or other computing system, or a dis-
tributed computing system, to collect information and build
geo-profiles for various geographic regions. In other imple-
mentations, profile builder 410 may be a vehicle-based
computing system to gather information and build profiles
(e.g., implemented as part of driving mode circuit 210) or an
edge-based distributed computing platform. As these
examples illustrate, profile builder 410 may be implemented
utilizing one or more computing resources at one or more
various locations.

In the illustrated example, profile builder 410 collects
information from infrastructure elements 324 and vehicle
elements 326. The information collected can be geo-tagged
such that the data can be associated with a particular
geofence region. Profile builder 410 gathers the information
from these sources, correlates the gathered information to its
associated respective geofence region, and analyzes the
information to build geo-profiles for each region. An
example of this is illustrated at FIG. 3.

In the example illustrated of FIG. 4, vehicle elements 326
from which information may be gathered to build geo-
profiles may include vehicle systems 158 and sensors 152.
Particularly, information may be gathered from a position
information system such as, for example, from a GPS or
other vehicle positioning system 272. Other information
from vehicle elements 326 may include sensor data from
sensors 152, 52 and system information such as from other
vehicle systems 158 that can be analyzed to determine
vehicle operating characteristics and driver driving charac-
teristics for the various regions.

Infrastructure elements 324 from which information may
be gathered to build geo-profiles may include smart signs/
sensors 342, pedestrian sensors 343, traffic sensors 344,
smart roadway elements 345, or other infrastructure ele-
ments 346. This information can be used, for example, to
provide observed information such as, for example, traffic
density, following distances, driving behavior, lane change
behavior, acceleration/deceleration rates, and so on.

FIG. 5 illustrates an example process by which a vehicle
dynamics control system utilizes geo-profiles for geofenced
controlled vehicle dynamics in accordance with one embodi-
ment of the systems and methods disclosed herein. With
reference now to FIG. 5, at operation 426 the system
monitors the current vehicle location. For example, an
onboard GPS or other position determination system (e.g.,
GPS/vehicle positioning system 272) can monitor the cur-
rent position of a subject vehicle. This information may be
maintained on board the vehicle such as for an onboard
vehicle dynamics control system (e.g., driving mode circuit
210), or it may be transmitted to a vehicle dynamics control
system external to the vehicle.

At operation 428 the system determines whether the
vehicle is within a geofenced region and if so, which region
the vehicle is currently in. This may be determined, for
example, using information from the vehicle’s GPS or other
position determination system. In one embodiment, the
system may compare a current vehicle position (e.g., lati-
tude/longitude, address, or other position information) with
information indicating the identification of one or more
geofence regions.

The vehicle is not in an identified geofence region that has
a vehicle dynamics geo-profile, the vehicle continues to
operate in a normal driving mode at operation 430. For
example, the vehicle may continue to operate in accordance
with current vehicle settings. That is, the system does not
change the driving mode or the operational parameters of the
vehicle. Operation continues at 426 where the system con-
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tinues to monitor the vehicle location and check to deter-
mine whether it is entered a geofence region with an
associated geo-profile.

If the vehicle has entered a geofence region with an
associated geo-profile, the system searches the profiles at
operation 432 to determine whether there is a geo-profile
available that is compatible with that vehicle or vehicle type
within the geofence region. For example, the system may
determine whether a profile for that region addresses vehicle
parameters that may be addressed for that particular type of
vehicle. Examples of determining compatibility may include
determining whether the subject vehicle includes one or
more of the vehicle systems that are compatible with or
controllable by the controls applied by the geo-profile;
determining whether the geo-profile settings are compatible
with the subject vehicle. If a profile does not exist for the
region, or for the vehicle within that region, (as illustrated at
operation 434) the system continues to operate in a normal
driving mode (or in its current driving mode) as shown at
operation 430.

If, on the other hand, a geo-profile does exist for that
vehicle in that region, the geo-profile is retrieved at opera-
tion 436 and applied to the vehicle at operation 438. In
various embodiments, the settings identified by the geo-
profile, as applicable to the vehicle, are applied to adjust one
or more corresponding vehicle systems. In some embodi-
ments, the geo-profile may operate to select the driving
mode within the vehicle from among a plurality of prepro-
grammed driving mode. In other embodiments, the geo-
profile may operate to adjust various vehicle systems indi-
vidually in accordance with the geo-profile requirements.

For example, an onboard system such as driving mode
circuit 210 may be configured to retrieve the available
geo-profile operation 436 and apply the retrieved geo-profile
at operation 438. driving mode circuit 210 may retrieve the
available geo-profile such as by retrieving it from a storage
location (e.g., on board the vehicle) or by receiving it from
an external system such as, for example, an external geo-
profile generation system.

To apply the profile, driving mode circuit 210 may engage
a driving mode of the vehicle corresponding to the retrieved
geo-profile. For example, the geo-profile may be tailored to
the specific vehicle (e.g., geo-profile may specify a mode
matching a vehicle mode such as ECO mode, SPORT mode,
COMFORT mode, etc) such that the geo-profile is specific
to the particular vehicle, the vehicle make and model, the
vehicle trim, the particular vehicle configuration, etc. As
another example, the geo-profile may generally correspond
to vehicle operating modes such that an aggressive profile
corresponds to a SPORT mode whereas a more sedate profile
may correspond to a COMFORT mode. Driving mode
circuit 210 may engage a driving mode of the vehicle to
match the preferences of the driver or passengers automati-
cally as soon as the geo-profile was applied.

In another embodiment, to apply the profile, driving mode
circuit 210 may send specific control signals to various
vehicle systems (e.g., vehicle systems 158) to tailor the
system settings according to the geo-profile. For example,
where the retrieved profile is a geo-profile indicating an
aggressive profile, driving mode circuit 210 may send con-
trol signals to configure the systems for the most aggressive
throttle mapping, the tightest suspension setting, the lowest
vehicle right height, highest shift points, etc., for that
particular vehicle. Likewise, where the retrieved profile is a
more sedate profile, driving mode circuit 210 may send
control signals to configure the systems for the least aggres-
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sive throttle mapping, the softest suspension setting, a
normal vehicle right height, and so on.

If still further embodiments, rather than identify a mode
or style, the geo-profile may specify plurality of vehicle
settings corresponding to the region. The geo-profile might
include system settings corresponding to a particular
vehicle, or it may include more general system settings that
could be mapped to a plurality of different vehicles. As an
example of the latter case, the geo-profile might state throttle
mapping settings such as most aggressive, normal, least
aggressive; suspension setting such as firm is setting, normal
setting, softest setting; and so on. Accordingly, driving mode
circuit 210 may be implemented to map these geo-profile
settings to corresponding vehicle settings.

As these examples illustrate, in some embodiments geo-
profiles may correspond directly to (or be mappable to)
factory-set driving modes available for the vehicle, while in
other embodiments, geo-profiles may result in specific sys-
tem settings independent of factory-set vehicle driving
modes. In still further embodiments, a hybrid approach may
be taken in which the geo-profile may correspond to a
factory-set driving mode in which various vehicle param-
eters within that mode or various other vehicle parameters
are modified according to the geo-profile.

As used herein, the terms circuit and component might
describe a given unit of functionality that can be performed
in accordance with one or more embodiments of the present
application. As used herein, a component might be imple-
mented utilizing any form of hardware, software, or a
combination thereof. For example, one or more processors,
controllers, ASICs, PLLAs, PALs, CPLDs, FPGAs, logical
components, software routines or other mechanisms might
be implemented to make up a component. Various compo-
nents described herein may be implemented as discrete
components or described functions and features can be
shared in part or in total among one or more components. In
other words, as would be apparent to one of ordinary skill in
the art after reading this description, the various features and
functionality described herein may be implemented in any
given application. They can be implemented in one or more
separate or shared components in various combinations and
permutations. Although various features or functional ele-
ments may be individually described or claimed as separate
components, it should be understood that these features/
functionality can be shared among one or more common
software and hardware elements. Such a description shall
not require or imply that separate hardware or software
components are used to implement such features or func-
tionality.

Where components are implemented in whole or in part
using software, these software elements can be implemented
to operate with a computing or processing component
capable of carrying out the functionality described with
respect thereto. One such example computing component is
shown in FIG. 5. Various embodiments are described in
terms of this example-computing component 500. After
reading this description, it will become apparent to a person
skilled in the relevant art how to implement the application
using other computing components or architectures.

Referring now to FIG. 5, computing component 500 may
represent, for example, computing or processing capabilities
found within a self-adjusting display, desktop, laptop, note-
book, and tablet computers. They may be found in hand-held
computing devices (tablets, PDA’s, smart phones, cell
phones, palmtops, etc.). They may be found in workstations
or other devices with displays, servers, or any other type of
special-purpose or general-purpose computing devices as
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may be desirable or appropriate for a given application or
environment. Computing component 500 might also repre-
sent computing capabilities embedded within or otherwise
available to a given device. For example, a computing
component might be found in other electronic devices such
as, for example, portable computing devices, and other
electronic devices that might include some form of process-
ing capability.

Computing component 500 might include, for example,
one or more processors, controllers, control components, or
other processing devices. Processor 504 might be imple-
mented using a general-purpose or special-purpose process-
ing engine such as, for example, a microprocessor, control-
ler, or other control logic. Processor 504 may be connected
to a bus 502. However, any communication medium can be
used to facilitate interaction with other components of
computing component 500 or to communicate externally.

Computing component 500 might also include one or
more memory components, simply referred to herein as
main memory 508. For example, random access memory
(RAM) or other dynamic memory, might be used for storing
information and instructions to be executed by processor
504. Main memory 508 might also be used for storing
temporary variables or other intermediate information dur-
ing execution of instructions to be executed by processor
504. Computing component 500 might likewise include a
read only memory (“ROM?”) or other static storage device
coupled to bus 502 for storing static information and instruc-
tions for processor 504.

The computing component 500 might also include one or
more various forms of information storage mechanism 510,
which might include, for example, a media drive 512 and a
storage unit interface 520. The media drive 512 might
include a drive or other mechanism to support fixed or
removable storage media 514. For example, a hard disk
drive, a solid-state drive, a magnetic tape drive, an optical
drive, a compact disc (CD) or digital video disc (DVD) drive
(R or RW), or other removable or fixed media drive might
be provided. Storage media 514 might include, for example,
a hard disk, an integrated circuit assembly, magnetic tape,
cartridge, optical disk, a CD or DVD. Storage media 514
may be any other fixed or removable medium that is read by,
written to or accessed by media drive 512. As these
examples illustrate, the storage media 514 can include a
computer usable storage medium having stored therein
computer software or data.

In alternative embodiments, information storage mecha-
nism 510 might include other similar instrumentalities for
allowing computer programs or other instructions or data to
be loaded into computing component 500. Such instrumen-
talities might include, for example, a fixed or removable
storage unit 522 and an interface 520. Examples of such
storage units 522 and interfaces 520 can include a program
cartridge and cartridge interface, a removable memory (for
example, a flash memory or other removable memory com-
ponent) and memory slot. Other examples may include a
PCMCIA slot and card, and other fixed or removable storage
units 522 and interfaces 520 that allow software and data to
be transferred from storage unit 522 to computing compo-
nent 500.

Computing component 500 might also include a commu-
nications interface 524. Communications interface 524
might be used to allow software and data to be transferred
between computing component 500 and external devices.
Examples of communications interface 524 might include a
modem or softmodem, a network interface (such as Cellular,
Ethernet, network interface card, IEEE 802.XX or other
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interface). Other examples include a communications port
(such as for example, a USB port, IR port, RS232 port
Bluetooth® interface, or other port), or other communica-
tions interface. Software/data transferred via communica-
tions interface 524 may be carried on signals, which can be
electronic, electromagnetic (which includes optical) or other
signals capable of being exchanged by a given communi-
cations interface 524. These signals might be provided to
communications interface 524 via a channel 528. Channel
528 might carry signals and might be implemented using a
wired or wireless communication medium. Some examples
of a channel might include a phone line, a cellular link, an
RF link, an optical link, a network interface, a local or wide
area network, and other wired or wireless communications
channels.

In this document, the terms “computer program medium”
and “computer usable medium” are used to generally refer
to transitory or non-transitory media. Such media may be,
e.g., memory 508, storage unit 520, media 514, and channel
528. These and other various forms of computer program
media or computer usable media may be involved in carry-
ing one or more sequences of one or more instructions to a
processing device for execution. Such instructions embodied
on the medium, are generally referred to as “computer
program code” or a “computer program product” (which
may be grouped in the form of computer programs or other
groupings). When executed, such instructions might enable
the computing component 500 to perform features or func-
tions of the present application as discussed herein.

It should be understood that the various features, aspects
and functionality described in one or more of the individual
embodiments are not limited in their applicability to the
particular embodiment with which they are described.
Instead, they can be applied, alone or in various combina-
tions, to one or more other embodiments, whether or not
such embodiments are described and whether or not such
features are presented as being a part of a described embodi-
ment. Thus, the breadth and scope of the present application
should not be limited by any of the above-described exem-
plary embodiments.

Terms and phrases used in this document, and variations
thereof, unless otherwise expressly stated, should be con-
strued as open ended as opposed to limiting. As examples of
the foregoing, the term “including” should be read as
meaning “including, without limitation” or the like. The
term “example” is used to provide exemplary instances of
the item in discussion, not an exhaustive or limiting list
thereof. The terms “a” or “an” should be read as meaning “at
least one,” “one or more” or the like; and adjectives such as
“conventional,”  “traditional,”  ‘“‘normal,” “standard,”
“known.” Terms of similar meaning should not be construed
as limiting the item described to a given time period or to an
item available as of a given time. Instead, they should be
read to encompass conventional, traditional, normal, or
standard technologies that may be available or known now
or at any time in the future. Where this document refers to
technologies that would be apparent or known to one of
ordinary skill in the art, such technologies encompass those
apparent or known to the skilled artisan now or at any time
in the future.

The presence of broadening words and phrases such as
“one or more,” “at least,” “but not limited to” or other like
phrases in some instances shall not be read to mean that the
narrower case is intended or required in instances where
such broadening phrases may be absent. The use of the term
“component” does not imply that the aspects or functionality
described or claimed as part of the component are all
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configured in a common package. Indeed, any or all of the
various aspects of a component, whether control logic or
other components, can be combined in a single package or
separately maintained and can further be distributed in
multiple groupings or packages or across multiple locations.

Additionally, the various embodiments set forth herein are
described in terms of exemplary block diagrams, flow charts
and other illustrations. As will become apparent to one of
ordinary skill in the art after reading this document, the
illustrated embodiments and their various alternatives can be
implemented without confinement to the illustrated
examples. For example, block diagrams and their accompa-
nying description should not be construed as mandating a
particular architecture or configuration.

What is claimed is:

1. A method for implementing geo-profiles for vehicle
systems, comprising:

creating vehicle operating parameters for each of a plu-

rality of different geographic regions based on vehicle
operating characteristics for a plurality of vehicles,
wherein the vehicle operating characteristics comprise
driving styles;

composing a geo-profile for at least one of the plurality of

different geographic regions based on the vehicle oper-
ating characteristics;

downloading to a subject vehicle of the plurality of

vehicles a geo-profile corresponding to a region in
which a subject vehicle is operating;

determining whether the geo-profile is compatible with

one or more vehicle systems within the subject vehicle;
and

altering the vehicle operating parameters of the subject

vehicle based on the downloaded geo-profile by apply-
ing only those vehicle settings to the subject vehicle
that are determined to be compatible with the one or
more vehicle systems of the subject vehicle, wherein
the vehicle settings are determined to be compatible
based on a comparison of vehicle systems required to
execute the geo-profile and the subject vehicle’s
vehicle systems.

2. The method of claim 1, wherein the vehicle operating
characteristics are determined by sensor data from the
plurality of vehicles.

3. The method of claim 1, wherein downloading the
geo-profile corresponding to the region comprises down-
loading the geo-profile onto one or more systems of the
subject vehicle.

4. The method of claim 1, wherein the vehicle operating
characteristics comprise following distances, acceleration
and deceleration rates, vehicle speeds, speeds in corners,
frequency of lane changes, or aggressiveness of lane
changes.

5. The method of claim 1, wherein each geo-profile is
labeled with one or more vehicle dynamics categories.

6. The method of claim 5, wherein the one or more vehicle
dynamics categories are based on driving styles in a geo-
graphic region of the plurality of different geographic
regions and vehicle settings associated with the driving
styles.

7. The method of claim 5, wherein the one or more vehicle
dynamics categories indicate a level of driver aggression for
each of the plurality of different geographic regions.

8. The method of claim 5, wherein each geo-profile
comprises one or more vehicle settings corresponding to the
one or more vehicle dynamics categories.

9. The method of claim 1, wherein determining whether
the geo-profile corresponding to each of the plurality of
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different geographic regions is compatible with one or more
systems of the subject vehicle comprises determining
whether the subject vehicle includes vehicle systems that are
controllable by the geo-profile corresponding to the region
of the plurality of different geographic regions.

10. The method of claim 1, wherein the geo-profile
identifies a driving mode of the subject vehicle, and wherein
altering the subject vehicle’s operating parameters com-
prises placing the subject vehicle in the driving mode
identified by the geo-profile.

11. The method of claim 1, further comprising gathering
vehicle operating characteristics data from a plurality of
infrastructure elements in a geographic region and construct-
ing a geo-profile based on the vehicle operating character-
istics data for the geographic region.

12. A non-transitory machine-readable medium having
instructions stored therein, which when executed by a pro-
cessor, cause the processor to:

create vehicle operating parameters for each of a plurality

of different geographic regions based on vehicle oper-
ating characteristics for a plurality of vehicles deter-
mined by sensor data from the plurality of vehicles,
wherein the vehicle operating characteristics comprise
driving styles;

determine driver behavior for each of the plurality of

vehicles based on the vehicle’s operating characteris-
tics and the vehicle operating parameters;

compile data on the vehicle operating parameters, driver

behavior, and vehicle operating characteristics into a
geo-profile for each of the plurality of different geo-
graphic regions;
download geo-profiles onto one or more vehicle systems
within a subject vehicle of the plurality of vehicles that
are compatible with the one or more vehicle systems;

select a geo-profile of the downloaded geo-profiles for the
subject vehicle; and

alter the subject vehicle’s operating parameters based on

the selected geo-profile by applying only those vehicle
settings to the subject vehicle that are determined to be
compatible with the one or more vehicle systems of the
subject vehicle, wherein the vehicle settings are deter-
mined to be compatible based on a comparison of
vehicle systems required to execute the geo-profile and
the subject vehicle’s vehicle systems.

13. The non-transitory machine-readable medium of
claim 12, wherein selecting the geo-profile for the subject
vehicle comprises downloading the geo-profile onto one or
more systems of the subject vehicle.

14. The non-transitory machine-readable medium of
claim 12, wherein the vehicle operating characteristics com-
prise following distances, acceleration and deceleration
rates, vehicle speeds, speeds in corners, frequency of lane
changes, or aggressiveness of lane changes.

15. The non-transitory machine-readable medium of
claim 12, wherein each geo-profile is labeled with one or
more vehicle dynamics categories.

16. The non-transitory machine-readable medium of
claim 15, wherein the one or more vehicle dynamics cat-
egories are based on driving styles in a geographic region of
the plurality of different geographic regions and vehicle
settings associated with the driving styles.

17. The non-transitory machine-readable medium of
claim 15, wherein the one or more vehicle dynamics cat-
egories indicate a level of driver aggression for a geographic
region of the plurality of different geographic regions.



US 12,304,492 B2
19

18. The non-transitory machine-readable medium of
claim 15, wherein each geo-profile comprises one or more
vehicle settings corresponding to the one or more vehicle
dynamics categories.

19. The non-transitory machine-readable medium of 5
claim 12, wherein determining whether a geo-profile is
compatible with one or more systems of the subject vehicle
comprises determining whether the subject vehicle includes
vehicle systems that are controllable by the geo-profile.

20. The non-transitory machine-readable medium of 10
claim 12, wherein the selected geo-profile identifies a driv-
ing mode of the subject vehicle, and wherein altering the
vehicle’s operating characteristics comprises placing the
subject vehicle in the driving mode identified by the geo-
profile. 15



